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Summary While electrocardiogram (ECG) changes are common during viral dengue infection,
atrial fibrillation (AF) is a very rare manifestation. It has previously been highlighted that cardiac
complications during dengue infection are invariably transient and will spontaneously resolve
following recovery from the illness. We present the case of a young patient with IgM- and IgG-
positive dengue hemorrhagic fever complicated by AF. ECG revealed a structurally normal heart.
The patient remained in AF despite resolution of the illness. Reversion to normal sinus rhythmwas
achieved after loading of oral amiodarone.
# 2009 Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.Introduction
Atrial fibrillation (AF) is the most commonly encountered
cardiac arrhythmia in clinical practice.1 However, viral den-
gue fever causing AF is extremely rare, thus the treatment of
AF caused by dengue infection is not well established. In
recent years, studies have shown that rhythm control offers
no advantage over rate control,1,2 but this may not be
applicable to all patients; it may still be justified in younger
patients, with a new or first episode of AF. Several case series
have reported that cardiac manifestations during dengue
infection are benign, self-limiting, and will revert back to
normal upon resolution of fever and normalization of the
hematological abnormalities.3,4 We present a case of dengue* Corresponding author. Tel.: +60 3 91456095; fax: +60 3 91737829.
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1201-9712/$36.00 # 2009 Published by Elsevier Ltd on behalf of Intern
doi:10.1016/j.ijid.2009.01.017hemorrhagic fever (DHF) complicated by AF where the abnor-
mal rhythm persisted despite resolution of the infection.
Case report
A 20-year-old, previously healthy man was referred to our
hospital by a general practitioner (GP) because of fever and
thrombocytopenia. He presentedwith a 5-day history of fever,
vomiting, arthralgia, and myalgia. On examination he was
dehydrated and a maculopapular rash could be seen over
his chest. His temperature was 37.5 8C, blood pressure (BP)
was 120/80 mmHg, and pulse was 78/min, regular and good
volume. Systemic examination revealed no significant
abnormality. A full blood count (FBC) on the day of admission
revealed the following: hemoglobin 15.4 g/dl, hematocrit
44%, white cell count 2.9  109/l, and platelets 55  109/l.
Serumsodiumwas138mmol/l, potassium3.2mmol/l, urea4.1
mmol/l, and creatinine 94 mmol/l. He was treated withational Society for Infectious Diseases.
Figure 1 Electrocardiogram showing atrial fibrillation.
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monitoring of his vital signs and hematological parameters.
Two days after admission (day 7 of illness), he was noted to
have an irregularly irregular pulse with a rate of 88/min.
There was a significant postural drop from 131/52 mmHg
(lying) to 104/50 mmHg (standing). Examination of his car-
diovascular and other systems was unremarkable. He was
asymptomatic with regards to cardiac symptoms such as
palpitations, presyncope, dyspnea, or chest pain. A 12-lead
electrocardiogram (ECG) confirmed AF with a rate between
75 and 100/min (Figure 1). A repeat FBC and renal profile
showed: hemoglobin 12 g/dl, hematocrit 34%, white cell
count 3.1  109/l, platelets 78  109/l, sodium 141 mmol/
l, potassium 4.0 mmol/l, urea 2.1 mmol/l, and creatinine
65 mmol/l. Other laboratory investigation results revealed
the following: magnesium 1.03 mmol/l, creatinine kinase
136 U/l, troponin-T<0.03 mg/l, thyroid stimulating hormone
(TSH) 1.37 mIU/ml, free thyroxine (T4) 20.27 pmol/l, serum
alanine transaminase (ALT) 31 U/l, prothrombin time (PT)
12.5 s, activated partial thromboplastin time (APTT) 40 s,
and international normalized ratio (INR) 0.98. Dengue ser-
ological tests were positive for IgM and IgG. A transthoracic
ECG revealed a structurally normal heart with normal valv-
ular morphology and chamber sizes.Figure 2 Electrocardiogram showing sinus rhythm with multThe diagnosis of DHF was entertained in view of the
characteristic clinical and laboratory features: fever, hema-
tological abnormalities (thrombocytopenia, leukocytopenia,
and hemoconcentration), evidence of plasma leakage (pos-
tural hypotension), and positive serological tests. We did not
consider anticoagulants at this stage as we felt that it would
pose life-threatening bleeding tendencies in the acute set-
ting of DHF. As the patient was asymptomatic and the AF was
hemodynamically stable, we discharged him after 5 days of
close observation in the hospital without any treatment for
the AF. He was apyrexial with normal hematological para-
meters prior to hospital discharge.
Four weeks after his illness, he was seen at the cardiology
outpatient department. Hewas well but remained in AFwith a
rateof80/min.Afterdiscussing thepossiblemodesof restoring
sinus rhythm with the patient, he declined the option of
electrical cardioversion and opted for pharmacological ther-
apy. At this stage, we loaded him with oral amiodarone
simultaneously with an anticoagulant, warfarin. One week
later he had successfully reverted to sinus rhythm. A
twelve-lead ECG confirmed sinus rhythm with occasional pre-
mature atrial complexes. Twoweeks later, another repeat ECG
revealed sinus rhythm with multiple premature atrial com-
plexes. However there was prolongation of the QT intervaliple premature atrial complexes and prolongation of QTc.
e318 M. Mahmod et al.with a corrected QT interval (QTc) of 540 ms (Figure 2). Amio-
darone was immediately withheld and warfarin was stopped
after a total duration of 1 month. The patient was subse-
quently lost to follow-up, however he reported being asymp-
tomatic over the course of a telephone conversation.
Discussion
Electrocardiographic abnormalities as a result of dengue
infection are common and have been reported to be in the
range of 34—75%.4,5 These are predominantly sinus brady-
cardia and conduction defects, all of which are transient. On
the other hand, although tachycardia is a well-known phy-
siological response to febrile illness, it is less commonly
observed, with AF being a rare entity during dengue infec-
tion.3 In our case, the AF was considered to be due to dengue
infection as it occurred while the patient had the typical
clinical picture of dengue fever plus the presence of throm-
bocytopenia, leukopenia, mild hemoconcentration, and posi-
tive dengue serological tests. Furthermore his ECG did not
show any evidence of structural heart abnormalities such as
valvular heart disease or cardiomyopathy that may have
predisposed him to develop an AF. Sub-clinical viral dengue
myocarditis was suspected, as cardiac enzymes and markers
were not elevated. Certainly, it was not possible for us to rule
out febrile illness rather than purely myocardial injury as a
result of dengue virus infection as a trigger of the arrhythmia.
Although hypokalemia was a possible explanation for the
abnormal cardiac rhythm, it was rather too minor to produce
an arrhythmia. Furthermore if this had been the case, normal
sinus rhythm would have resumed upon normalization of the
potassium level. The possibility of hyperthyroidism causing
the AF was also excluded by the biochemically confirmed
normal thyroid function tests. Lone AF, which is defined as the
presence of AF in the absence of structural heart disease, is
another possible etiology. Our patient could have had AF prior
to the dengue infection as he had never had an ECG done
previously and therefore the AF was likely to be an incidental
finding. However, the fact that a normal pulse was detected
at the GP and on the initial days of his hospitalization renders
this diagnosis less likely.
In terms of treatment modalities we did not consider
giving an anticoagulant in the acute setting due to concerns
about the risk of severe bleeding complications in DHF.
Instead of giving antiarrhythmic therapy in the early stage
of the infection, we observed the patient for several weeks
with the hope that the normal rhythm would spontaneously
resume once the infection had completely resolved. Bhatia
et al., in a series of 26 patients, noted an abnormal ECG in
50% of the cases, which resolved following recovery of the
infection.3 As in other case series by Yusoff et al.4 and
Jayachandran et al.,6 the cardiac manifestations as a result
of dengue infection were observed to be transient and sub-
sided by the time the patients were discharged from hospital.
Unlike these case series, our patient remained inAF despite
being cleared of dengue infection. The option of pharmaco-
logical therapy to restore normal sinus rhythmwas made after
a discussion with the patient, who declined a direct electrical
cardioversion. Fortunately sinus rhythm was achieved follow-
ing loading of oral amiodarone without the need to perform
electrical cardioversion. This stresses the importance of invol-
ving the patient in making medical decisions, particularly in acontroversial area where the standard guidelines do not apply
and where the treatment modalities chosen may cause side
effects. Besides, pharmacological cardioversion of a recent-
onset AF is a reasonable alternative to electrical cardiover-
sion, which can then be used in the event of failure of the
initial pharmacological cardioversion.7 Prolongation of the QT
interval, which occurred in our patient, is a well-known com-
plication of amiodarone.8 Thus, we felt that stopping the
therapy was the best course of action for our patient in order
to prevent life-threatening polymorphic ventricular tachycar-
dia from occurring, which is a well-known complication of
amiodarone.
Only two cases of AF during dengue infection are described
in the literature. In the case reported by Veloso and colleagues
in 2003,9 the patient presented with hemodynamically
unstable AF requiring immediate antiarrhythmic therapy to
terminate the abnormal rhythm. In the case described by
Wichmann and colleagues in 2007,10 the acute AF occurred
during a severe case of DHF, which also required intensive
treatment. These two cases differ from ours as urgent remedy
was needed for the unstable cardiac arrhythmias.
In conclusion, AF in viral dengue infection may not be a
transient or self-limiting phenomenon as previously thought.
In selected cases, oral pharmacological agents may be used
as an alternative to electrical cardioversion to restore sinus
rhythm. A joint decision by doctor and patient with regard to
choice of therapy is essential to provide the best treatment
strategy for the patient.
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